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Abstract 
Background: ASDs with lower functioning have always been eliminated from using high–tech AAC based on myths that are too 
high for their abilities. The current study examined the role of IQ on using the augmentative and alternative communication 
system (AAC) that runs on an iPod touch to improve spontaneous communication of low functioning ASDs children in their 
daily communication needs. Material/Methods: 22 subjects, diagnosed with an ASD, were randomly assigned to receive a 
standardized AAC and were divided to three groups based on their IQ level; the AAC sessions were for a period of 8 weeks. 
Measures included changes in professionally completed Pervasive Developmental Disorder Behaviour Intervention (PDDBI), 
and Aberrant Behaviour Checklist (ABC).  Results: Results indicated no significant difference between the three groups  in terms 
of ABC and PDDBI, the three groups gained the same benefits from the high – tech AAC. Conclusions: ASDs with lower 
functioning could gain benefits from high–tech AAC with the same rate as kids with high functioning.  
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1. Introduction 
 
Autism, a lifelong disability, is a spectrum disorder that is identified by the Diagnostic and Statistical Manual of 
Mental Disorders, DSM-IV (APA, 1994) as a pervasive developmental disorder characterized by perceptual and 
cognitive differences. About 70 to 75 percent of autistic people are considered to be intellectually disabeled 
although there are discrepancies in performance between verbal and nonverbal intelligence . Thus, many individuals 
with autism are candidates for augmentative and alternative communication (AAC) systems, either to supplement 
(i.e., augment) their existing speech or to act as their primary (i.e., alternative) method of expressive communication 
(Beukelman&Mirenda, 2005; Schlosser, 2003, Schlosser, Sigafoos, &Koul, 2009). Various types of AAC modes 
have been taught to individuals with developmental disabilities, including manual signs, picture-exchange, and 
electronic speech-generating devices (SGDs; Lancioni et al., 2007; Mirenda, 2003).The use of visual supports and 
symbols as receptive and expressive components of an AAC system has been established as an evidence-based 
practice for individuals with ASD to address their challenging behaviours and develop functional communication 
skills (Ogletree and Harn, 2001, Mirenda&Iacono, 2009).  
While both unaided (e.g., sign language) and aided (e.g., picture-based) AAC systems have been investigated for 
their utility with ASD individuals, their remains debate a concern of which techniques are most effective and 
practical. School professionals suggest that low functioning kids with ASDs are too low for high-tech AAC  
(JOANNEM.2005). 
Portable technologies have changed considerably over the past few decades. Consider, for example, the device that 
was used by Romski and Sevcik (1996) in their early research on the System of Augmented Language (SAL) as 
compared with the latest iPhone. We used aided high–tech augmentative and alternative communication system 
(iPod with Arabic version app downloaded on it)  
in this project.  
The hypothesis tested in the present study was that children with ASD and lower functioning and IQ will effectively 
use  the high-tech  AAC and  significant impact on behaviour and cognitive ability associated with an ASD 
diagnosis will be notice. The present prospective evaluated whether a standardized treatment AAC, administered to 
ASDs children with lower functioning IQ  on a daily basis for 8 weeks, would result in improved behaviours and 
communication in lower functioning ASDs participants as same as with high functioning ASDs . 
2. Materials and method: 
2.1 Participants 
A total of 22 subjects, ages ranging from 2 to 11 years old (total mean age 5.5), were randomly recruited in this 
study. The participants were divided according to their IQ level: group (A) 45 to 70 number 11, group (B) 70 to 90 
number 6, and group (C) 90 and above number 6 See (Table 1) for participant descriptions. None of the study 
subjects had previously received AAC-based therapy nor had any changes in therapy or treatment (including 
medications) within 1 month prior to the study. The study protocol received the Institutional Review Board (IRB) 
approval I. All parents signed consents and all received a copy. 
Participants were recruited from Autism Research and Treatment Center (ART Center), King Saud University. 
Inclusion criteria were: (1) diagnosis of autism, (2) spontaneous use of less than 5 functional words per day 
according to the parent report as well as clinician observation, (3) an absence of a known co-morbid medical 
condition (such as tuberous sclerosis). Autism diagnosis was based upon meeting all of the following criteria: (1) 
past clinical diagnosis of autism, (2) current clinical diagnosis as determined by the psychologist on the research 
team, (3) exceeding autism cut off on the Autism Diagnostic Observation Schedule—Module I (Lord, Rutter, 
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DiLavore, &Risi, 1999), (4) exceeding the autism cut off on the Childhood Autism Rating Scale (CARS) , and (5) 
meeting APA criteria for autism as specified in DSM-IV. 
 2.2 Measures 
Autism diagnostic observation (ADOS): The ADOS is a standardized, semi structured observation of 
communication, social interaction, and repetitive behaviours of individuals with possible autism spectrum disorder. 
Items are scored from 0 (not abnormal) to 2 or 3 (most abnormal), and a diagnosis of autism or ASD is established 
using cut-off values in the communication domain, the social domain, and the sum of the two. (Oosterling, 2010) 
Childhood Autism Rating Scale (CARS): rates the child from 1 to 4 in each of the 15 areas (relating to people, 
emotional response, imitation, body use, object use, listening response, visual response, verbal communication, 
nonverbal communication, activity level, level of  intellectual response, adaptation to change, touch  and smell 
response, and general impression (Shopler. E ) . 
 
Visual, attention and memory tasks were assessed in all participants using some tests from Cambridge 
Neuropsychological Test Automated Battery (CANTAB): 
Intra /Extra dimensional set shift (IED): Intra / Extra dimensional set shift is a test of rule acquisition and 
reversal. It features: Visual discrimination and attention set formation and maintenance, shifting and flexibility of 
attention. This test is primarily sensitive to changes to the front-striatal areas of the brain. 
Two artificial dimensions are used in the test: color-filled shapes and white lines. Simple stimuli are made up of just 
one of these dimensions, whereas compound stimuli are made up of both, namely white lines overlying color-filled 
shapes.  
Subjects progress through the test by satisfying a set criterion of learning at each stage (6 consecutive correct 
responses). If at any stage the subject fails to reach this criterion after 50 trials, the test terminates. The test starts 
with block 1, the presentation of two simple, color-filled shapes. The subject must learn which of the stimuli is 
correct by touching it, and continue until the criterion is reached. In block 2, the contingencies are reversed, so that 
now the previously incorrect stimulus is correct. In block 3, the second dimension is then introduced, initially lying 
adjacent to, and then, for block 4, overlapping  the first  phase. 
 
Spatial recognition memory (SRM): It is a test of spatial recognition memory in a forced - choice paradigm. This 
test is primarily sensitive to dysfunction in the frontal lobe, and relatively insensitive to temporal lobe damage.  
In the presentation phase, a white square is shown on the screen in five different locations. Each appearance of a 
square marks a location on the screen which the subject must later remember. In the recognition phase, the square 
reappears in the same five locations as in the presentation phase, in reverse order. On each appearance, it is paired 
with an identical distracter square in a location not used in the presentation phase. The subject must touch the square 
in the location that has appeared before, whilst ignoring the distracter. A block appears and is repeated three more 
times, each time with five new locations.  
The test is scored using four indices: a) Mean correct latency, b) maximum correct latency, c) S.D. correct latency 
and d) Percent of Correct.  
 
Aberrant Behavioural Checklist (ABC): It is a 58 item questionnaire that assesses communication, reciprocal 
social interaction, play, and stereotyped behaviours [Aman MG, 1985]. It is used to evaluate the effects of 
therapeutic interventions and is scored from 0 ("not at all a problem") to 3 ("problem is severe in degree"). The ABC 
is widely and successfully used in clinical trials of autistic individuals [Owley, 2005, McCracken, 2002].It is a scale 
of non-adaptable behaviours, created to scan and indicate the probability of autistic diagnosis. ABC consists of five 
sub scales which are: irritability, lethargy, stereotypy, hyperactivity, and inappropriate speech.  
  
Pervasive Developmental Disorder Behaviour Inventory (PDDBI): The PDDBI is used as an outcome measure. 
Assessing intervention outcomes the PDDBI - allowing to disentangle change due to intervention from change due 
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Behaviours Composite,  Receptive /Expressive Social Communication Abilities composite (REXSCA/C), Approach 
Withdrawal P-composite (AWP/C), Expressive Social Communication Abilities Composite (EXSCA/C), and 
Autism Composite (AUTISM). We used the parent form in this study. The Stanford Binet 4 (SB4) was administered 
to evaluate the participant's intellectual abilities. 
 
 
2.3 Procedure 
 
The participants were first interviewed by a child psychologist and diagnosed as having Autism Spectrum Disorders 
based on the DSM-IV criteria. Next, they were evaluated using the Autism Diagnostic Observation Scale (ADOS) 
and Childhood Autism Rating Scale (CARS) to confirm the diagnosis of autism and were then examined using the 
measure tests: Social responsiveness Scale (SRS), Aberrant Behavioural Checklist (ABC), and Pervasive 
Developmental Disorder Behaviour Inventory (PDDBI). Previous intervention history and detailed information 
about all the different types of treatment a child has received were collected.  
For the intervention group, the parents were taught how to introduce and deliver the intervention sessions to the 
child by one of the research team by following a specific learning prompt hierarchy starting by environmental cue, 
open question, prompt or request for communication then presenting the full model if the child did not respond to 
any of the prompt hierarchy steps done by the parent (the partner of communication). The parents were asked to give 
a pause between each step of the hierarchy for 5 seconds and give a descriptive feedback to the child after displaying 
the right response. The sessions' length was 15 min per day lasting for 8 weeks of training. The parents attended a 
support session with one of the research team. The support session was scheduled 2 weeks apart. The parent was 
present and active in each support session. During the support session, the therapist reviewed the child’s notebook 
and the parent’s data, asked the parent to demonstrate some of the treatment objectives, taught the child and parent 
at least one new skill in each of the four areas of behaviour, social communication, self-care, and receptive 
communication then had the parent practice that new skill. Each parent was asked to spend 15 min each day carrying 
out one of the child’s treatment objectives in home or other settings. Each individual family determined how a 
child’s current treatment objectives would be incorporated into family routines. The tasks for the parents were 
specified in the child’s treatment notebook where parents recorded all activities and the child’s performance. 
 Post treatment used the same measures and the A-B design was applied to both groups after the 8 weeks of 
intervention. 
 
3. Statistical Analysis 
One way ANOVA test was used to compare the three groups in terms of different variables. The difference between 
the scores on the measure between the three groups before and after AAC intervention were calculated and then 
analyzed. Across the (22) participants., all statistical analyses were performed using the Statistical Package for the 
Social Sciences (SPSS), version 22. 
 
4. Result 
 
The total mean age for ASDs children in both groups was (5.5). There were no significant differences between the 
three groups in terms of age. With regards to IQ, there were significant differences between the three groups in 
terms of IQ  (P< 0.01) (table 1). 
In terms of Intra /Extra dimensional set shift (IED), significant differences were found between the two groups on 
"Total Error 2" (t=24.21, p=0.001). With regards to Spatial Recognition Memory (SRM) task, no significant 
differences were found between the ASDs children who received the AAC intervention and those who did not  on 
the "Percent Correct" task (t=0.364, p=0.55). 
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In regards to Aberrant Behavioural Checklist (ABC), the measures were compared between the three groups (table 
2). There was no significant difference between the three groups on the ABC subscales  Irritability (t= 4.456 , 
p=0.26), Lethargy (t=1.97, p=0.16), Stereotypy (t=2.499, p=0.109), hyperactivity(t= 2.988, p=0.74), and 
Inappropriate Speech (t= 2.66, p= 0.09). 
With regards to Pervasive Development Disorder Behaviour Intervention ( PDDBI) no significant changes were 
found between the three groups in regards to the sub scales0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groups in terms of PDDBI composites : Repetitive, Ritualistic, and Pragmatic problem Behaviours Composite 
(REPRITL/C) (t=1.113, p=0.02), and Receptive /Expressive Social Communication Abilities composite ( 
REXSCA/C) (t = 0.576,p=0.57) , Withdrawal P composite (AWP/C) (t=0.725, p=0.49), Expressive Social 
Communication Abilities  Composite (EXSCA/C) (t= 0.576, p=0.57) and the Autism Composite (AUTISM) 
(t=0.576, p=0.57) . 
 
 
 
Table1: demographic variables between the three groups . 
 
      GROUP C   GROUP B   GROUP A SUBJECTS 
p value t SD mean SD mean SD mean   
0.05 121 24.18 6.8 15.9 4.5 33.09 5.2 Age 
0.00 185.91 0.67 99.50 2.01 77.66 2.11 47.70 IQ 
 
 
 
Table 2 : CANTAB results between the three groups. 
 
 
 
 
 
 
 
 
 
 
 
 
tests  group A   group B   group C   T P value 
  mean SD mean SD mean SD     
      
IED 
Error1 15.9000 4.50049 30.66 6.77 43.5 4.24 7.469 .004 
 
Error 2 120.9000 23.70722 105 30.91 68.5 4.24 1.236 .313 
SRM 
Pcorrect 51.1250 5.27194 43.3333 2.10819 57.5000 3.35410 1.933 .172 
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Table3: ABC , PDDBI result between the three groups . 
tests  group A   group B   group C   T P value 
  mean SD mean SD mean SD     
 
Irritability 62.7500 5.58333 50.0000 0.00000 44.5000 2.45967 4.456 0.26 
 
Lethargy 66.5000 6.79256 50.0000 0.00000 67.5000 7.82624 1.977 0.166 
 
Stereotypy 65.7500 6.47699 50.0000 0.00000 55.0000 2.23607 2.499 0.109 
 
Hyperactivity 
58.0000 3.51188 50.0000 0.00000 50.0000 0.00000 2.988 0.74 
 
InappropriateSpeech 
64.3000 6.65340 50.0000 0.00000 50.0000 0.00000 2.66 0.096 
PDDBI 
Sensory 48.9000 1.96751 43.6667 .91894 44.5000 1.11803 .403 .674 
 
Ritual 46.6000 3.51568 45.3333 4.02216 44.0000 1.34164 2.972 .075 
 
SOCPP 54.2000 1.49481 51.0000 1.26491 54.2500 4.58394 .148 .863 
 
SEMPP 13.0000 6.73630 0.0000 0.00000 0.0000 0.00000 .488 .621 
 
AROUSE 42.4500 3.63811 40.0000 2.03306 36.7500 .78262 2.144 .145 
 
FEARS 47.0000 3.24551 45.5000 2.10555 44.5000 1.11803 .871 .435 
 
AGG 48.5000 4.15799 44.6667 1.68655 43.0000 .89443 .211 .812 
 
AWPC 15.7000 8.29062 0.0000 0.00000 0.0000 0.00000 .725 .497 
 
AWPS 0.0000 0.00000 0.0000 0.00000 0.0000 0.00000 2.065 .154 
 
SOCAAP  34.1500 4.07639 31.3333 2.69155 37.0000 1.34164 .518 .604 
 
EXPRESS 3.8000 3.80000 0.0000 0.00000 0.0000 0.00000 .576 .572 
 
LMRL 34.3500 1.57418 36.3333 .55777 35.5000 2.45967 .355 .706 
 
rexca  3.9000 3.90000 0.0000 0.00000 0.0000 0.00000 .576 .572 
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5. Discussion 
 
The current study was designed to evaluate the effect of low IQ on using high-tech to change in their behaviour and 
social communication in youths and adolescents with ASDs by using an aided high–tech augmentative and 
alternative communication system (iPod with Arabic version app downloaded on it) and validated behavioural social 
scales to measure the changes in ASDs participants. 
 
Three behavioural and two cognitive tests were used in this research to measure the changes between the three 
groups after receiving an AAC intervention. 
 
The result were no significant differences between the three groups in regards to ABC, IED, or SRM. In terms of 
PDDBI, no significant differences between the three groups on any of the subscales or the composites were found 
and while the Expressive Social Communication Abilities   (EXSCA/C) and autism composites are highly strongly 
related to IQ abilities, the three groups show no significant  differences between them in regards to these two 
composites.  
Based on these findings, we can conclude that using a standardized intervention  AAC on children diagnosed with 
an ASD on a daily basis did not get affected by low IQ; the three groups improved  and used the high–tech (iPod) 
device in the same way. These findings require realistic expectations among professionals and education specialists.  
In the future researches, more hypotheses should be driven and be aimed to identify predictive child characteristics, such 
as prior speech imitation and object exploration skills. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AUTISM 5.3000 5.30000 0.0000 0.00000 0.0000 0.00000 .576 .572 
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